The Oral and maxillofacial region is one of the complex regions of the body considering the vast anatomical structures that are found in this region; head and neck surgery has potential for many complications, yet inadequate information on occurrence of post-operative complications in oral and maxillofacial surgeries in our setting has been documented. The aim of this study was to determine the occurrence of common early post-operative complications after oral and maxillofacial surgery in relationship to the underlying systemic condition. A descriptive postoperative study was done whereby patients who underwent oral and maxillofacial surgery were included. The included patients were those who underwent surgery for different pathological conditions, trauma, developmental/congenital conditions and inflammatory conditions to mention few. Demographic data, complications developed within one week post operative, and underlying systemic comorbidities before and after surgery were documented and analysed. A total of 102 patients were included in the study. The mean age of participants was 30.00 ± 17.01 years with a range of 2 to 81 years. Majority 43.1% (n = 44) had benign tumors with a leading diagnosis of ameloblastoma. In general, the most common complications which were noted in the cases included Pain 98% (n = 100) and Post-operative Swelling 97.1% (n = 99). The presence of underlying systemic comorbid conditions has a significant role in occurrence of some severe complications. The occurrence of complications does increase the duration of stay in the hospital hence increasing cost of treatment for which bearers are both patients and the hospital.
Introduction
Surgery is an ancient medical specialty that uses operative manual and instrumental techniques on a patient to investigate and/or treat a pathological condition such as disease or injury, or to help improve bodily function or appearance [1] .
Oral and maxillofacial region is one of the complex regions of the body, considering the vast anatomical structures that are found in this region. The head and neck region of the body contains many important structures compressed into a relatively small area [2] . These structures comprise of bones, neurovascular structures, different glands (like salivary glands, lacrimal glands etc.), different muscles, eyes, nose and many more not to forget the skin.
There are numerous conditions that may occur in the oral and maxillofacial region, ranging from developmental defects, injuries, and different pathologies including both benign and malignant diseases to the functional and esthetic aspects of the hard and soft tissues.
Despite several treatment modalities for treating the conditions that arise in the oral and maxillofacial region, surgical approach remains one of the essential methods for managing these conditions [3] . Some of the surgical procedures that are carried out in this region include tumor excision, mandibulectomy and maxillectomy (partial, hemi-or total), open reduction and internal fixation (ORIF) of bone fractures, and reconstruction surgeries to name the few.
Surgical outcome are more or less predictable with a reasonable degree of accuracy. None of the procedures being performed in routine head and neck surgery are novel. Head and neck surgery has potential for many complications due to presence of large number of vessels and nerves [4] .
A surgical complication has been defined as a development which is generally to the patient's detriment arising at the time of operation or during the post-operative period [5] . The surgical complication may occur, either at the time of surgery or in the post-operative period, they might be progressive, or may occur later, months or even years after the operation [6] .
The objective of this study was to determine the common early post-operative complications after oral and maxillofacial surgery in relation to the systemic condition, disease condition and demographic characteristic of the patient.
Materials and Methods
The medical records of patients who underwent maxillofacial surgery between April 2014 and November 2014 were reviewed for the occurrence of complications. Informed consent for surgery was obtained from the patients or their parents/caretakers.
All the patients who consented and underwent surgery in maxillofacial region for different pathological conditions, trauma, developmental/congenital conditions and inflammatory conditions were included in the study. Any complications occurring to the patient within 7 days post-surgery, such as wound dehiscence, conjunctivitis, pain etc. were recorded in the dataset designed for the study. Complications within one week (7 days) of surgery were regarded as early complications.
Surgical procedures were performed under general anesthesia. The patients were operated using extra oral, intra oral or both extra and intra oral routes. Surgical procedures employed included recessions, resections, open reduction and internal fixation of fractures (ORIF), enucleation, and bone remodeling. Absorbable sutures were used for deeper and intra-oral tissue repair, while non-absorbable ones were used for skin. Parental antibiotics and analgesics were given in first 5 days followed by oral ones for 5 days; steroids were given for the first 48 -72 hours post op. The patients were evaluated on postoperative days 1, 3, and 7 for any complications. Data collected was coded, transferred to the computer and were analyzed by chi-square test and values were considered to be significant if P < 0.05, by using the SPSS computer program version 19. Permission to undertake the study was granted by the Department of Oral and Maxillofacial Surgery of MNH.
Results
A total of 102 patients, who underwent maxillofacial surgical procedures were included in this study. The age range of the participants ranged from 2 years to 81 years, the mean age being 30.00 ± 17.01, with 26.5% (n = 27) of the patient falling in the age group of 20 -29. Of the 102 patients who were included in this study, 57.8% (n = 59) were male, with the male to female ratio being 1.4:1 ( Table 1) .
The duration of stay in the hospital post-operative, ranged from 3 days to 41 days, with mean duration of stay being 8.58 ± 6.75.
Of the all cases that were surgically treated, 43.1% (n = 44) accounted for benign lesions ( Table 2 ). The common benign lesions to be operated were ameloblastoma (n = 11) and ossifying fibroma (n = 10). Sarcomas (n = 6) were most surgically treated malignant lesion followed by squamous cell carcinoma (n = 3). In the category of traumatic conditions, most cases had mandibular fractures (n = 9) and both midface and mandibular fractures (n = 7).
With the exception of Traumatic cases, in all other cases there was more predominance of female patients than male counter parts.
Most of the incisions that were made were extra oral (54.9%, n = 56) followed by intra-oral approach (36.3%, n = 37), while 8 cases (8.8%, n = 9) had both intra and extra oral approach. There was no significant difference observed in occurrence of different complications in relation to site of incision in general, except for esthetic impairment and functional impairment (p = 0.001 and 0.012 respectively).
The most common complications which were noted in the cases included Pain (98%, n = 100) and Post-operative Swelling (97.1%, n = 99), while the least common ones were hiccups (3.9%, n = 4) and convulsions (1%, n = 1) ( Table 3) .
Of the 102 patients who were included in this study, 11.8% (n = 12) had some underlying systemic/medical condition that included anemia, HIV/AIDS, Hypertension, Diabetes mellitus, and/or malnutrition. The presence of underlying systemic condition had significant effect on occurrence of surgical site infection (p = 0.000), other complications with significant difference observed when comparing between those patients with underlying medical conditions to those without included speech impairment, wound dehiscence, functional impairment, vomiting, and convulsions were concerned ( Table 4) . Age in general had no significant correlation to the occurrence of the early post-surgery complications; nevertheless, as far as wound dehiscence and functional impairment were of concern, increasing age had a direct effect (p = 0.000).
Discussion
Surgical procedures in Oral and Maxillofacial region can either be carried out under local anesthesia or general anesthesia. This study was carried out with aim of determining the early post-operative complications of surgical procedures done in Oral and Maxillofacial area under general anesthesia. The complications noted were those occurring within seven days of surgery.
There were more male patients 57.8% (n = 59) when compared to the female counterparts who underwent surgical procedures, and this may be qualified by the fact that traumatic cases (accounting for 26.5% of all cases) which were treated during time of study were predominated by male patients entirely, and studies report trauma to have been more prevalent in males [7] [8].
The complications which were noted as an adverse effect of general anesthesia in this study were nausea & vomiting and convulsions. Post-operative nausea and vomiting (PONV) has been associated with both intravenous and inhalation anesthetic agents. A study in rats suggested that nitrous oxide causes stimulation of the medullary periventricular dopaminergic system, which includes the CTZ, and this could be responsible for the nausea and vomiting observed after nitrous oxide anaesthesia in humans [9] . However opioids also, which are used to augment the effect of anesthesia have an effect on the chemoreceptor trigger zone in area of postema [10] . POVN was managed by use of Metoclopramide.
Anesthesia-induced convulsion/seizures are rare, and the underlying basic neurophysiological principles remain mysterious [11] . Seizures occur when cortical activity changes from its typical mode of independent and dynamically reactive activity to overwhelming synchronous oscillations in populations of neurons [11] . There are studies that document convulsions during or shortly after general anesthesia [12] - [15] . In the current study, there was a single case of post anaesthesia seizure which occurred about 4 hours post-surgery and continued for duration of 2 days. Patient was managed by intravenous injection of diazepam.
Pain was the most common post-operative complication in this study (98% of all patients). Pain is defined by the International Association for the Study of Pain as an unpleasant sensory and emotional experience associated with actual or potential tissue damage [16] . Almost all surgical procedures are followed by pain [17] . Tissue injury causes cellular disruption, resulting in escape of intracellular potassium ions (Kþ) and the release of bradykinin (BK), serotonin (5-HT), and prostaglandin (PG), all of which are potent activators of the peripheral endings of nociceptive neurons [18] . Optimal treatment of post-operative pain is mandatory in order to enhance recovery and reduces morbidity [17] . Gender of the patient, age and underlying medical condition had no significant difference in manifestation of postoperative pain. Pethedine, Morphine, Tramadol and Diclofenac were used to manage the pain arising post-op.
Hiccups are involuntary spasmodic contraction of diaphragm and intercostal muscles. The pathogenesis of postoperative hiccups is not known [19] . Triggering events may include distention of the stomach during bagvalve-mask ventilation. Hiccups were not very common complication in patients who underwent maxillofacial surgery in our setting, and it was managed by simple measures of vagal stimulation by drinking fluid rapidly.
Postoperative bleeding should always be considered surgically related until proven otherwise [20] . The incidence of postoperative bleeding in this study was 7.8% which is higher than in other studies which reported the incidence of less than 2% [21] [22] . There was no significant difference in occurrence of bleeding as far as age, gender and underlying medical condition were concerned. In this study, postoperative bleeding occurred within 24 hours in almost all cases. The bleeding which occurred in the patient were almost all from surgical wound except for one case in which facial artery was the cause. The bleeding was controlled by compression alone in 5 cases, compression and administration of tranexamic acid in 2 cases and in one case the wound had to be revisited and the bleeding vessel ligated after failure to arrest bleeding by compression.
In current study, of the 102 patient recruited, 11.8% (n = 12) had developed wound dehiscence, similar to some studies reporting prevalence of 0.2% -10% [23] [24] , and low compared to a study which reported 45% [2] . Wound dehiscence/impaired healing can be contributed by multiple factors that can increase risk of wound complications, such factors include radiotherapy, chemo-radiotherapy, malnutrition, duration of surgery, anemia, tobacco use, medical comorbidity, and others [17] [25]- [27] . Age and gender had no correlation to the occurrence of wound dehiscence in this study, however under-laying medical comorbidities had significant influence on occurrence of wound dehiscence (p = 0.014), with anemia and malnutrition playing role in most of patients. Wound dehiscence was managed by daily wound care, dressing with antiseptic medications and managing the underlying systemic condition. Wound was left to heal by secondary intention.
Surgical Site Infection (SSI) is one of the complications anticipated in surgery done on head and neck region. SSIs are defined as infections occurring within 30 days after a surgical operation (or within one year if an implant is left in place after the procedure) and affecting either the incision or deep tissue at the operation site [28] . Incidence of SSI has been reported to vary widely between procedures, hospitals, surgeons and between patients, however it occurs in about 1% -38% of cases in different literature [29] . In this study, incidence of SSI was 5.9%, and the underlying systemic condition had significant influence in occurrence of SSI (p = 0.000). SSI had been noted between 4 -7 days post-op in the cases. Management of SSI included broad spectrum antibiotic ad-ministration followed by specific antibiotic after culture and sensitivity of pus was done, daily irrigation and dressing of surgical site with antiseptics.
Post-Op swelling is attributed to the effect of inflammatory process. Surgery involves insult to the tissues, and thus inflammatory process occurs as a protective measure to control the cause of tissue harm to the body. The inflammation which sets-in post op is acute type, and occurs within minutes to hours post-op. After surgery, cascade of inflammation starts with micro vascular changes occurring (vascular dilation) and increased blood flow. As the microvasculature becomes more permeable, protein-rich fluid moves into the extravascular tissues, the loss of protein-rich fluid into the perivascular space reduces the intravascular osmotic pressure and increases the osmotic pressure of the interstitial fluid resulting into outflow of water and ions into the extravascular tissues, leading to a swelling. In the current study, 99.7% of the all patients who underwent surgery presented with a post-op swelling, thus to counteract the swelling, we administer dexamethasone injection 8mg starting dose followed by 4 mg twice daily for two days, with significant improvement noted in the patient. Dexamethasone showed significant effects in decreasing the levels of prostaglandin E2 (PGE2) and thromboxane B2 (TxB2), which are some of markers of the extent of inflammation [30] .
Chemical conjunctivitis presented in 4.9% of the patients who underwent surgery. Conjunctivitis is an inflammatory disease characterized by conjunctival erythema, swelling, and discharge. In this study occurrence of chemical conjunctivitis was attributed to be caused by Povidone-Iodine solution which is used during skin preparation prior to surgery. Povidone-iodine has been associated with non-infective (sterile) conjunctivitis, probably because of its toxicity to the ocular surface [31] . Usually the condition is self-limiting and requires no treatment [32] ; however since most patient complained of discomfort, Normal saline 0.9% w/v eye drops were used 3 -4 times per day, which helped the patient to relieve discomfort.
Speech impairment presented in 14.7%, and Functional impairment was evident in 23.5% of the patients, and these were associated with surgical procedures which led to total/partial mandibulectomy, partial glossectomy and/or partial maxillectomy. Patients with maxillofacial pathologies often face multiple functional problems encompassing mastication, swallowing and speech amongst others subsequent to surgical treatment. These functional problems occur as a result of alterations of anatomy within the maxillofacial region. Since speech, swallowing and mastication rely on an appropriate coordination of a series of rapid and complex neuromuscular actions, any anatomical variation can have a compromising effect [32] [33] . After surgery for tumors of the mandible, patients may exhibit a number of morphological deficiencies: the loss of facial and jaw structures, as well as sensory and motor innervation that may result in dysfunction of the masticatory system and temporomandibular disorders [34] . Discontinuity of the mandible after surgical resection or trauma destroys the balance and symmetry of mandibular function, which leads to altered mandibular movements and deviation of the residual segment towards the defect side, resulting in loss of occlusion on the unresected side [35] . Although objective functional and speech outcome following maxillofacial surgery had sometimes shown impairment compared with the normal situation, it gave high subjective patient satisfaction with function and speech.
Surgical procedures may involve removal of part or whole tissue from the body, subsequently leaving a defect at site, such defect if is on facial region, may exhibit significant facial profile deformity and thus leading to aesthetic impairment. Anti-esthetic impact of surgical defect in immediate post-operative stages is minimal .In current study, 16.7% of patient presented with aesthetic impairment following surgery. The aesthetic considerations are those pertaining to facial symmetry, loss of lower facial height, chin projection, and scars in the facial skin. Several studies report of aesthetic impairment following surgery in maxillofacial region though few report of prevalence [36] - [38] . In the current study, site of incision had a significant impact on the esthetic aspect, extra oral incisions caused more of esthetic impairment than intra oral, and this can be explained by the fact that, unlike intra oral incisions, extra oral are easily noticeable since they are easily visible hence raises concern.
Neurological deficit was noted in 7.8% (n = 8) of the patients in this study. These deficits presented as either loss of sensation or loss of motor function to a given part, depending on the nerve affected. The neurologic deficit that was most common, included, hemi-facial paralysis after facial nerve sacrifice following parotidectomy, and numbness on the mentle region, following sacrifice of inferior alveolar nerve in either total or partial mandibulectomy.
Limitations of the present study were small sample size and single institutional study.
Conclusion
Most of post-operative complications are minor and manageable, however some complications are major and these can be subjective to underlying systemic condition. The occurrence of these complications not only increases duration of stay in the hospital, hence increasing cost of treatment, but also can affect the patient psychosocially. Therefore proper pre-and post-operative counseling is mandatory for both patients and their families regarding the anticipated complications, moreover the surgeons and anesthesiologists should also be prepared for the complications and be ready to provide necessary measures in combating them.
